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ciated with the risk of fatal or near-fatal attacks of asth-
ma; the excessive use of albuterol was found to have a
similar but weaker association.'5 A controlled study of the
effects of the regular use of fenoterol versus placebo
showed worsened asthma control with the active treat-
ment." Finally, several studies have shown that a regular
use of ,B-agonists leads to the loss of their ability to pro-
tect against the bronchoconstriction provoked by metha-
choline, exercise, and antigen inhalation.'7

The stakes in resolving the question of possibly harm-
ful effects of the regular use of inhaled P-agonists have
been raised by the introduction of salmeterol, a very-long-
acting inhaled 3-agonist, into the United States market.
So far, fears that its use might lead to an increase in the
frequency or severity of attacks of asthma seem unfound-
ed, and two large studies comparing the regular use of sal-
meterol with the regular use of albuterol and of placebo
not only show salmeterol to be most effective in improv-
ing asthma control but also fail to show any adverse effect
of the regular use of albuterol versus placebo.'8"9 In
patients with asthma inadequately controlled with the use
of inhaled corticosteroids, the addition of twice-a-day
inhalations of salmeterol has been shown to be superior to
doubling the dose of the inhaled corticosteroid.70

The implications of the findings of basic research on
the pathophysiology of asthma and of clinical research
on asthma treatment are concordant. For patients with
more than mild asthma, the regular use of an inhaled cor-
ticosteroid and the as-needed use of an inhaled ,-agonist
are effective and safe. Concerns over possible long-term
toxicity of the systemic absorption of an inhaled corti-
costeroid seem unfounded, at least so long as the total
dose of inhaled corticosteroid is less than 800 to 1,000
p,g per day for adults and less than 400 p,g per day for
children. For patients inadequately controlled on stan-
dard doses of those medications, the addition of the reg-
ular use of salmeterol seems likely to be more effective
than increasing the dose of the inhaled corticosteroid.

The major features of these recommendations for
asthma treatment, described in detail by Kleerup and
Tashkin in this issue,2' have been endorsed by consensus
groups and expert panels around the world. Their validity
is not immutable. The results of large, ongoing prospec-
tive studies on the effects of regularly inhaled 3-agonists
or corticosteroids may cause a reassessment of their place
in treatment. New inhaled corticosteroid preparations
with greater local potency and less systemic absorption
are about to be released,22 and other, completely novel
therapies with more precise mechanisms of action are
under development. For the small proportion of asthmat-
ic patients whose disease is not controlled by current
treatments, the future holds hope. In the meantime, our
obligation as a healing profession is to be certain that
these patients understand the nature of their disease, the
purposes of their treatments, the availability of tools for
self-monitoring, and the instructions for seeking a higher
level of care. This obligation, no less than the prescription

of effective and safe medications, is properly emphasized
in Kleerup and Tashkin's review.
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Sinusitis-Beginning a New Age
of Enlightenment?
THE PARANASAL SINUSES were first described by
Leonardo da Vinci in the publication "Two Views of the
Skull." Since his description, numerous theories have
been espoused on the anatomical or physiologic impor-
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tance of the sinuses in humans. These include insulation,
reducing cranial weight, heating and humidifying the
air, imparting resonance to the voice, and simply to
replace functionless bone. Despite the proliferation of
theories, their functional role remains a mystery. Less
mysterious to millions of patients is the misery associated
with their diseased sinuses. In fact, some have argued
that this evolutionary legacy has "proved much more
of a liability than an asset as no other species has
the misfortune to suffer from sinusitis or other allied
respiratory problems."''1p214'

Although the function of the paranasal sinuses is un-
clear, our understanding of the epidemiology, patho-
physiology, and treatment of sinusitis is advancing. As
pointed out by Reuler and co-workers elsewhere in this
issue, sinusitis is one of the most prevalent disorders en-
countered in general medical practice.2 In the 1992 Na-
tional Ambulatory Medical Survey, sinusitis was the fifth
most common diagnosis for which an antibiotic was pre-
scribed, an increase of almost 80% over three years pre-
viously.3 Similarly, the 1992 National Health Review
Survey showed that the prevalence rate for sinusitis (146
per 1,000 population) exceeded that of any other reported
chronic condition.4

Why is sinusitis so prevalent, and why is its preva-
lence apparently increasing? It is tempting to speculate
that the observed rise in prevalence is related to a rise in
predisposing factors. For example, an increasing number
of Americans are living in metropolitan areas character-
ized by poor air quality and nasal irritants. Further, higher
population density is known to enhance the spread of in-
fectious diseases such as viral rhinitis, a frequent an-
tecedent of acute sinusitis. Alternatively, the rising
prevalence of sinusitis may be more apparent than real
and be related to better diagnostic modalities. Fiberoptic
rhinoscopy allows direct visualization of diseased sinus
mucosa, and its use may lead to an increased detection of
occult or chronic diseases. Computed tomography (CT)
and nuclear magnetic resonance imaging are much more
sensitive to mucosal changes than standard "plain film"
radiographs. In a recent investigation, 87% of subjects
with community-acquired colds had CT evidence of max-
illary sinusitis, findings that resolved spontaneously in
most of the subjects. Therefore, CT may be too sensitive
for the purpose of determining who needs treatment. In
any case, an increased recognition of sinus disease, in-
cluding subclinical cases, rather than an increased inci-
dence of the disease, may explain the rising prevalence.

Whether a real phenomenon or simply an artifact of
changing diagnostic technology, the surge in cases of si-
nus disease is associated with a large number of patient
visits and increased health care expenditures. Each year,
patients make 16 million physician visits and spend more
than $2 billion on over-the-counter medications in pursuit
of symptomatic relief of sinus disease. These statistics
alone reflect the substantial morbidity of sinusitis. De-
spite the high prevalence of disease and its associated
morbidity and health care costs, our knowledge base is
meager as relatively few original investigations have been

published on sinusitis in recent years. Further studies are
needed to better define the epidemiology of acute sinusi-
tis and to guide prevention strategies. Can acute sinusitis
be prevented by using nasal corticosteroids to more ag-
gressively manage allergic rhinitis? Is sinusitis averted by
the prompt use of nasal decongestants for sufferers of the
common cold? Should patients with viral rhinitis avoid
the use of antihistamines (including scores of over-the-
counter medications) that theoretically may predispose to
sinusitis by thickening secretions and decreasing sinus
drainage? All of these practical treatment issues need to
be addressed in sound clinical investigations.

The diagnosis of sinusitis also needs attention. For
acute sinusitis, the clinical evaluation has been shown
sufficient for diagnosis in most patients. General
internists diagnose acute sinusitis with about 75% accu-
racy, and a recent decision analysis suggests probability
thresholds for empiric treatment or diagnostic testing.
This decision strategy has not been validated, however,
and should be examined to see if it improves patient out-
comes. In the initial treatment of acute disease, therapeu-
tic regimens that include antibiotics plus decongestants
lead to good clinical response rates. Solitary studies
on the role of ancillary therapies such as guaifenesin,
niflumic acid (a nonsteroidal anti-inflammatory drug
tested in Europe), and nasal corticosteroids suggest pos-
sible benefit, but further study is needed. Because the
overall response rate is high, studies will be needed to de-
termine if therapies reduce the intensity and duration of
symptoms and should include long-term follow-up to as-
sess relapse rates.

Although first-line therapy is effective for most pri-
mary care patients with acute sinusitis, 10% to 25% of pa-
tients have persistent symptoms that require a second
course of therapy. For these patients, the most cost-effec-
tive diagnostic and therapeutic approach is yet to be de-
termined. In my general medical practice, I confirm the
diagnosis with a single Waters' view radiograph before
prescribing an extended course of a broad-spectrum an-
tibiotic plus decongestants. Others treat empirically or ob-
tain a sinus CT to better examine the sinuses before
treating further.

In population-based surveys, the prevalence of
chronic sinusitis far exceeds that of acute sinusitis, and it
is in this realm that some of the most important recent ad-
vances have been made. Sinus CT has increased greatly
our understanding of the anatomic changes in chronic si-
nusitis and guided the development of new surgical inter-
ventions. It has shown that the ostiomeatal complex, an
area at the confluence of drainage from the frontal, max-
illary, and anterior ethmoid sinuses, is usually diseased in
chronic sinusitis. Studies in animals have shown that poor
sinus drainage is the seminal event that precipitates acute
infection, and it is thought that the mucosal changes of
chronic sinusitis are due to persistent obstruction. Func-
tional endoscopic sinus surgery is directed at restoring
physiologic sinus drainage by removing diseased mucosa
in the ostiomeatal complex. Case series have shown a
high response rate, although outcomes have not been
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measured rigorously, and there are no randomized trials
comparing this surgical therapy with aggressive medical
management. Because endoscopic sinus operations are

expensive and carry a small risk of serious complications,
this unproved but promising treatment option deserves
further study.

The evolutionary impetus behind the development of
the paranasal sinuses may never be fully understood. But
we are poised to enter a new age of enlightenment about
the diagnosis and management of the diseased sinuses.
Advanced imaging procedures, fiberoptic visualization,
and an improved array of pharmacologic and surgical
treatments should catalyze our understanding of sinus dis-
orders. The important next step is to design and carry out

clinical trials to determine how each of these resources
is optimally used to improve patient outcomes in a cost-
effective manner.
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